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(54) MICROPROCESSOR AND METHODS FOR TRANSMITTING AND TRACING SIGNAL 
BETWEEN MICROPROCESSOR AND DEBUGGING TOOL 

(57)Abstract: 

PURPOSE: To provide a debugging function to be 
sufficiently applied to a high speed processor by 
adding the comparatively small number of hardware 
parts to the microprocessor. 
CONSTITUTION: A debugging module 30 taking 
charge of a part of a debugging function is built in the 
microprocessor 10 and connected to a debugging tool 
60 arranged on the outside of the processor 1 0. In a 
debugging mode, a processor core 20 in the 
processor 10 accesses and executes a monitor 
program stored in the tool 60 through the module 30. 
During the execution of a user program by the core 
20 in a normal mode, the module 30 acquires trace 
information, sends the information to the tool 60 and 
executes processing relating to a brake point. 
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(D ~ ? ^ ^ »J ±<D =E ~ ? 7 P ^ ^ A £ !t)f£ $ i± £ 

u 

jrt^U U— KIM 57;WC*^T»4, 

WflHtB^SB^S, SufBB^Jff^cOBuIB^-^^ftufBv 
^p^pirylttciWTm^U 

fufB^Ex:^ /^U ±<£>mffB7 F U A^ttriB^— ^ £r«^ 




ftmW- 8- 1 8 5 3 3 6 



[0 0 0 1 ] 
[0 0 0 2] 

[ttfttt*] i i ^^to i a, —us 

f:ROM^^Wn^TA f 7^>XfA^^o XL 
— If* — h->XfA7 0±fX, *Xha>t c a-^ 
9 0 Lt£m-?Z>rzSb<Di/iJ 7)W — :7x— X 80^ 
ffl*U ^^'J4 04>(:, ^yD^7A4 1«|ft 
LT43< 0 V-f i7UZfa±y^l Ota, ZKD^Exl^^d 
^7A4 1 ^^bit^r <h(c£9> I/O50, *^E»J 
40. 1/>?X^1 lCT^tXt^o 2£fCV:7 b^X 

[0 0 0 3] H2JCfi£*«2S:^-r. X.—*f9—Vv V 

^ % >-;n o o ct^fflmtc^s^v'UT^-r >^-^x 

yp^AC0Hfr£— BfffihU U^X* 1 1 JCT^-fe 

0^ I /O 5 0 JCT^irAT^o 2 etc. A-h^X7 
:/U— **W>b^ V7h«?X7^1/-i7#«Sgffl 

>^-7i»X12^e,(Dl^t HSJxta> *Xha 
>e^-?9 0JCgE^T^^^^<h^Vi(7)T, ^/ty 

tfy—)Vi o o^\ h3>b°^— 9 9 0^e>©37 

flL/tO, ^^7< ^7 P^P-ir^-y-l 0^^^$: 

[0004] ei 3 izvtmm 3 ^/Tto se^^j 3 »— jkcic 

XfA7 0 JLcd v-f ^p^n-ir^-tM OSWO^t^ 

0^«^D{CK)f^$i±^o fA , 7^ffl^^D7 P Dt7 
U 1 3 0tC*&^$nTl^^Ex:^7 P P^^A^^fT'r^ 
^EU 4 0±<2x-^xr^irXLfcD> 1/05 0^7 




yifmv( ^Wfu^y^rl 2 0 <DZfa-^y^/^7(D^. 

b \s — 7s? 2>C o Trtytfmvnm? 

D-fey+M 1 OH 7<^D^D-fey*l 0*^6tt#6 

ItAXrt^fctfTteb I/~XT#&^:/Piry^<2l*3SB 

[0 0 0 5 ] g|4fc:«e*«|4*^To fie*«4»4, — jtS 

- ^-y- 1 o<D:/p-tryl*-A*x 9 0 uitytrTI-^-llf 
-t^u-i oo^^'j 4 0^1/05 o(c»-r^>7^-trx 

[0 0 0 6 ] Hl&V>LH4&JflV*TK«L;fca 
[0 0 0 7 ] 

p f/7&<Dmmiz<£-z> t«f/t y ^w^f *sm& - 
nut»r>tz» 

[0 0 0 8] ^*W2tH y-^ry+f^v-f^oya 

fcfrntz. 

[0 0 0 9] W]3TH 3.— W-yy NKDV-l' 
^pyp-fe^1tC7)-r^T(7)e>tC5 f / > f^^U/— fr&Wsi 
-?Z>tzO>. yP-y^ffitC^O, L^fc^P — y<Z)S§ 




*#&3¥8 - 1 8 5 3 3 6 



A7^y^t 4 >* 

[0 0 10] «M4TH hl/-XCiLTH fSil 
^yp*y-y-{^L/Tt)*S6T*«)*^ WI+fr>a 
^^EUSrJtO^P-feylt-Ctt, *ty>il:ty hl/T 

-*j#o^p-fe^-a-(o»^tt, 7x7fsnfcW*i 

[0011] 

[0012] ae*«2©iBiiiit»*-r*&»k:, #fgw 

[0 0 13] tSe*«3 0W)H«:»ft"r*fc«)tC. *^5J 
^A^^^it^^^CDP^^^lHlSS, A-K^X771/ 

-^StW > h^^O*fT^W^fT^3fcS?)<7)P^^^(Hj 

tzo ^ ^\z^-^^u^^ Amn^tzn^fj^n^^ u 
v ?<Dmfc&&Ttfzmm&ttrtMx.rzo 
[0014] '&&m4<Dmm&m&:-rz>tztb\z. 

ft, R^ff Snfc**©P C*«SfflAtifc»©D 
v^^0SS*^^P^Pir^-y-{c^«bfco 
[0 0 15] 

[*5£#J] KTl:Hi*ffl^t*«W67 h' 1/X 3 2 b* 
y K *A;*3 2 t*^ b(DZfu^y^rZi7^mt 



(4) 



ftffiW- 8-1 8 5 3 3 6 



[0 0 1*6] <Trty?i/XTl±±#<Dffl t W>m5lZ* 
A'^^yXfAH a— *f9—tfy h^XfA 7 0 <hx 

7 011 ^A^^tg^^bfcv-f^pyp-tr^-y-i 

0, ^^EU4 0> I/O5 0^6M$n§ o 7^^7D 
yp-t^ltlOU ^Dty«72 0(!:fAy^y 

Dt^U-/U2 0S*LT, ^ ; EU40*I/O50S 
T^-feXU yPy^A£*rrT£ 0 ^oiryU" 

^Ut^t/U 1 6 fd^oT, -rAyi/^E^jL— ;i/3 0 
6 0 iSH^ntl^o 

[0 0 17] <^fr^- HO^>fA7^y7rA{: 

[0 0 18] CrAy^-K©RW] 
2 0fc£>^T\ ^A'-z^WI^ fcstwa^t^i/u-fey 

^□t^72 0lt 7^7^/2-^3 0^1 
T\ f/ty ^6 0±CD^~^:/Q^A£:^ifTT 

£ a ^^^P^7AT11 ^^E'J, I/O. Stflxv 

tf)f£^ n-— ifyP^^A<D*fT^BteT KUXtf)lf^& 
fO*fT«fl«IB**S-r*. ^nty*37 2 0£V 

[0019] [y-T;i/^E- wmm /— 

X7 1 (CP C (program counter) f»ffi#H32jSn£« 5" 
/b^fAli A-KW^I/-^, y^h^X 

ctoT, ^P-fey+rPT 2 O^fAy^flnSftllfA 

[0 0 2 0 ] <^A^^^i-;KD«ffi<Z)«ISKM> 
fi*T \Z > r/t y K x'J7^ : E^;Ui 

PChl/- X«£#^ h 

•)l7^l/-^*ffi. 7/N'^^fiJii^Hg, 5Vty2f>J 

t7H«. fttfvx^wffiico^T, iftgrr*. 

[0 0 2 1 ] (yiJ7^-*/U««E©RW vUT 



ffi (7) tr >£ril£ > U TMsSiffi&Sril CtrA y ^^y— 
;i/6 Ol^co^eri^^^EUtcT^'trXT^^i^cfc^T^ 
Ig^tl^o : E^»ffl/ : EUKn©«8*7i'tXt5 

fcton*. ^intCckO, ^n^H ol— +f^— ^hy 
XfAl^^^'J^I /Ofe7^tXT^I)o £4 
T©*ffiMTttyU7^ ; E-^Axa)k'7 MBtt 1 tfy 

[0022] cpc bu-^mffimftW) pchu-x 

MDBd ^nty*372 0^n.-ifyp^^A^*ff 
Lt^SP$l:, J ec07 p P^^A7^^>^P CC0M£ hi/ 
-X^3ffi#gT&£<> 7 p Dt7lr372 0W : EU4 0 

y7U TA7^ya-^3 0 ^CO^^rA^ tTlt 
«*S0XLfc«. ^fA7^>^-7x-^7 IS 
^LT, fA7^-Jl/6 O'Niii^-r^C^tCcfcoT^i 

[0 0 2 3 ] c h u—x h u ^fflMBa)Mm hl/-Xh 
VUmm\z\*. ^7KUXM/-XhU^ ^-^T 
Kl/XyU-^, W7Dt7WX h Iy— X h U ytfco 
3 ^7KUXM/-XhU«iH y 

Dt7^^72 0^rtffi^/N*^^>^ — 7x — XJCttl 
#t***lM^fT 7 KUXODMS* rA7^ya-;i/3 
Ort0l/yX^CSS$nTl^7 H lyX(D«t<hit« 

•So t-*7HI/X bly-X MJtfflMBtt, 7n±y*r 
372 O^ftSB^Ay^f — :7x — XlCffiyJ-r^ 
— py^-t^T K lyXCDffi£, rA7^a-;i/3 0 
ft(7)l/^X^Kt£^$nT^37 K l/X<7)M£J±l$U 

S^rA7^>^-7i-X7 l^UfA'7^ 

y—)i6 o^eit-rscttcct^r, ^isn^c yp 

^^Pir^1tA*y;Jcffi^"r^x-^T^irX7 KUXS 
tf^CDf— &<Dm$:. rA'7^ya-^3 Ol^COly^ 

:i^STA7W>^-7x-X7 l^LTrA 

[0 0 2 4] CA- K^XT^U-^tttfficO^] A- 
K^xT^U-^ttttBKfcL ^Kyxyi/-^, 5^ 
-^7KI/X7 / l/-^, K^Pty^X^l/-?® 
3iS^»5. **7KI/X^l/-^«ltt, ^Dt7 
^□72 0^«^Ay^>*-:7x-Xtcaj;*rr* 




Uv^x^fcig^^nri^T f its u -tn 
?\s-zmm^ ^Dty*a72 o*ft«f^y^ 

;U3 0ft(21/:xX^lCig^2nT^£7 Hl/7atff- 

" [0 0 2 5] (V7N«5X7^I/-^«II©KIW) V7 
h^x7yi/-^Sifl yPt7^n72 0^V7h 

[0 0 2 6] [xMy^ffli&*«eE<OW0J] ^Ay^ffl 
-y— h-rs^tKJ:?). -fey if 2 OtfirrtvifmH 

[0 0 2 7 ] (TA7^Ut7Mffi0lttro *rrty9 

y*2 0 chfAy^ya-^3 0 <0rt»tt»#*J»Mfc 
£*U ^Dt 7-^372 0 ttrA*7 K t) , x 

[0 0 2 8] [TX^«ffi©Biro ^X^ttMKHU Kfi 
rA'^t- K + ^OL— +f "J -fey h£^X^7 Lfc 
[0 0 2 9] <x/t^^> ? ^-;U^^^c7)f¥«Si 

[0 0 3 0] 0 6 fC^Ay ;^E>>;x— ;U3 OCOrtgg^D 

^7 KUX^l/-^lElgS3 1 . PC h 1/ — XIhJSS 3 2 , 
yp-tryy-A^yu— i7|p|8S3 3, y^Jl/^/U 

SS3 6, #S[IItt3 7#Ktt6ftTlr>*. 
[0 0 3 1 ] PC HU— X0&3 2tt. :/P-fey1t37 
2 0 fcftHr/t-;^ >^-^x-X 1 5Tg^£*lT 




4$g8¥ 8- 1 8 5 3 3 6 



-7x-X1hISS3 6-\tU^T^ 0 

[0 0 3 2] ^/v*-$7 KUX^U-^|hI8S3 1 
tt, ^Dt7^37 2 0(hraTA7^>^-7x- 
X15TSS$tlTt^o :/P-fey1tP72 O^Stti* 
Sn^7Kl/^*AAL, ^-^<S^l/vX^IU?S3 

y*=i72 O'mSH^T' KU^^U— i7fi»J^«;®*-r^ 0 

[0033] 3itc. ^p-fe^itny 2 o^etu^j^n^ 

r^JKl/XSAAU *<0lft#Uv>;**[§li&3 5 1*1 

y*P7 2 0^r-^7KI/Xyi/-^««IMg*t 

tf, hU«4Lfc^i^PC hi— XIBI8S3 2^ii 

X^[hIS§3 5ft<Di§^U:/X^<ASl£t*y b (£> fit o 

[0 0 3 4] :/Pliy*AX:/U— ^IhIS§3 3tt, f*JgB 
^Dt7it;U16^LT, :/P -fey It 3 7 2 0 

aant^s. try vmz^^z&T&z-t. 

tfi-e^*. ccD^m^. yp-fe^it/N*x_hcD/\*xit-r ^ 

^^-atst, ypir>yitn7 2 o ^mn&wjR-r 

te\ h'J^JStbfc^tSPC hU-XlHlS§3 2^3 

[0 0 3 5 ] vU7;i/^rL^A*X|El8&3 4 F^i^P 
t7*/U 1 6^1^X^7*372 OtftlBgS 
n, yot7D-372 0^fA > ^^7-^6 0±OTX 
^^P^^ASrHfT-rSt^fC, M^J^CO^-^^lfi 

[0 0 3 6 ] U^^08S3 5tt, rAy^^J-A 

7KI/X^«0ST&nT^, i*3g&:/P-fey-tJ-AX 1 
6tft»fA7^>^-7i-7 1 5 CctoT7 0 Pt 
7it37 2 0tftttSn, ^E-^yp^ASrSfc-B-* 

7^yj-^3 ortco&[piss^7 p p-fey-y-P7 2 o-\ 

[0 0 3 7 ] >^--7x-X(Elgg3 6tt, 

^^3.-^3 0P\<DY>C M/-XIHISS3 2, y'J7;i/ 
^E-^A*XIeI!S3 4, yDt7D-372 0trA7^ 



(6) W 8- 1 8 5 3 3 6 



[0 0 3 8 ]»fl@B3 7H i7Dy^fflfCLK6» 

[0 0 3 9] <5 f A^^^--^<Z)±#«^©l¥»IHM> 
;U6 0tctt, iiff-f 7x-X6 2 o, a>hn- 

76 3 0, ^^ : tU 6 4 0, ^E-^^EU-f — 
0, h X^^'J 6 7 0, 7>^>hn-^6 8 0, 

R^-yy h-f >^-7x-7 6 9 o^tgtt e»nxi^ 

[0 0 4 0] iSH-f >^-7x-7 6 2 0te*X h=F> 
tf^-^chCOilfi^ff^^o J>hP-76 3 0H 3 
" «-f >^-7x-X6 2 O^Iilt^X h3>b:^- 

JMflU cnSrHfT-rsfcfeCD^^UT&So ^^^^ 

T-A 7 O^ecOfi^JJF^^ft^^^-^^^EU 6 4 0 td 
7*-fe>^Bl«a:afc?0»iC©(t^Jca«lU. 2 6 K 3 > b 

D — 5 6 3 0M^-1t^-y7 h±©T<^70yOt 

U67 Ottn.— tf^ — hi/XTA7 0 ±<D V< £ □ 
^D-feyU-l 0^6a6€>nT<SPC««S:»jtt-r*fc 
ftO^^EUtftS. hl/-X^UO^"7x-76 
6 0H JL— *F9—tfy h>XrA7 0 JiCDV-f ^p:/ 
p-fe/y-tH 0^eitt>tlT< §PC«a^H/-7^ : E 
U 6 7 0 CW^)c 3>hD-76 3 0^6© 

7^tXI*Wofei^C, If* — y*y h_L(D^ 
< ^7 d zfu ± y Vfr £ it 6 tit < £ P C IflfgcDfMft ££6 

tf&^cfc^K, Ztl&fflffl'TZo 7>3>hD"^68 

n.— -tf*-y*y h ^rA7 o^ef^^n^^. 

CD®J£VDD£ A* L, 5^1 *y ^S> J&<f -%DINT* tfAy y 
U-fey h^DRESET**rL— tf^-y^ hvXfA7 0 

0, f?jtS-tf;fc?K £>£M3u ^fr^itfc^f^o * — 
^7K>^-7x-X6 9 0H /N°7-^->^corL- 
If*— y? hy7fA7 0X^7^7-^6 0 

[0 0 4 1 ] ^nvifv— ^a^u±yvm 
c?M >^-7x-X(I^>tA7^-JH^ ^ ny 
P-fe^-y-RKB-f >^-7x-Xfl§H W2 0*T 

•fe >y itfil^ S Jifc»^<B;£ft**"r. 
[0 0 4 2] x/N^yy^^xL-jUS 0 tTrtytfy—Jlr 



6 0i^3rA7^>^-7x-XfifH #09 8 







1. DCLK 




2. DRESET 




3-5. PCST (2:0) 


a* 


6. SDAO / TPC 


a* 


7. SDI / DINT 


A* 


8. DBGE 


A^7 



[0 0 4 3] tA*7^-^6 0#1T(SS^^ TIE 
<DcJ:5ft{t^fc^A*y y^-;U6 0 (cSfigTSo 

9. RESET : f±S^ 

10. VDD : mil 

[0 0 4 4] £<E>tC, 10#<fty^> K«€r^j|*"rs. 
11-20. GND : y^>K 

[0 0 4 5] 

(1) DCLK (Debug clock) : tB^SS^ 

rA*7^-;i/6 0^^n*y^i±i;^£>£o ->U7;U 
^-*AX, PCh x< jL — xoim^?)? 

^^>tf\Z, T^TClCD^A^y^^P^^DCLKT^^ 
ti^o yU7;^- *A*Xtfrf1^fl#te:, ^o-tr^yitaT 
2 0(DKjf^^P>y^^^L^:^P^^tC^:^o 
[0 0 4 6] (2) DRESET* (Debug reset) : Xtl^ 

fA7^'Jt7hA*o d— 7*5V ^<0«#t?*S. 
DRESET*^T-9— hS#l*i. ICE^E^a— ;UfilDWfca 
(DBGEKkMBtW^) o ^7^7-^6 0^1 

[0 0 4 7 ] 

(3) PCST (2:0) (PC trace status) : ffi^SSHF 
«T£>PC h l/-XXf-^XSity U 7.;ihe^*ax 
©^E— KSrtB^-r^o ^T^Std, CI CO 3 t**y hODPCST 

[0 0 4 8] 

111 (STL) : /H^OX 1 — )V 

llO(JMP) : ftt&/^*>7f&iL (PCfcti^j&O) 

101 (BRT) : 9tni/V^y?$LtL (PCfcB^TiU) 

lOO(EXP) : («W^^3-KU1A»0) 

Oll(SEQ) : ->-y>f>r^*ff (Hfc^frL&dt 

010 (TST) : A°< T^-f h-;H$0> h U— 7s h U # 

OOKTSQ) : *ffB#Ohlx-X hU^tti^ 
000 (DBM) : rAy^-K 

(0:P— 1:MKJW 

[0 0 4 9] (4) DBGE* (Debugger Enable) : A*«8f 

(^7 7^tfflf) 

^/\^yyu/-;u6 O0^©iii^^t o ^auc^A-y 



(7) 



*5ia¥8- 1 8 5 3 3 6 



a — w<)l\zt&z>o 

[0 a 5 0] TA*7^7-il/6,0^18$nT^4^S 
& (DBGE*m-*f£VW \s^)V(Dm^) icte, yn-fe>y1t 
a7 2 OcD^Ay y#W^y^7 F^AteXL-iffxjgSfc 
^nTV^m^tC^O, ^A^y#WtX<£9, XL— !f<& 
ft&Vtz^~?fc£^WffT&Z£frr^Z> 0 xl 
-If U -fey Hx^O, r/^y^ya-^MMffllt 

«M$^o m^m-^ (SDAO/TPC, DCLK. PCST 

[2:0]) it. t^T/W-f>t:-^>«il:ft§. 
[0 0 5 1 ] rA7^y-^6 O^il^ntl^RIC 

tta.— lf^«f*SnTt^j:^^Ezi^#ffl««JcS:S, £ 
co0#, xl— if tj-ty hTH fA^^ya-JHifflU 

' ftan^^o ^nic^to, a.— tf u-fey hoitt^T 

[0 0 5 2 ] (5) SDAO/TPC (Serial Data and address o 
utput/Target PC) : aijMT 
v< ^ p^n-feylf*^— ^^ay^AS^frLTiiS 
0# (EAT, ^Ay^-HtW-T*) tt, 
UA£^U7JUTffi*T£ffi^SDA0 (Serial Data and A 
ddress Output) iLT> &tz.*?<1 2 D^Dt y +Wxl— 
-tf^Dif^ASr^ff ITt^Pf (£TF, y-T^-K 

£*rr<5>) ^ - y 7 k p c u 7;^a* ts* 

^■TPC (Target PC) tUT*ftt4. 
[0 0 5 3] SDAO£bT<D»jf£ 

AA1M 9)VMfet$l\Z7s9 — h\iy h^m^f (o 
£9> 1 ?ay{7ma-l"<)l<$:mt!-tZ> 0 ) tti^coJH 
tt, U-KB#tt, X*-hhfyh (D-U^JU) > A2-A 
19.RD. WR. BE0-BE3o X^-hh^yh (D- 

U^;l/) , A2-A19, RD, WR, BE0-BE3, D0-D31T&£ e 
[0 0 5 4] TPC£LT<£>Iftf£ 

h7 Kl/X«, Tte7 K UXA[2] **S±ffi7 K1/XA13 

i]*r)BK:aj*ati«. 

[0 0 5 5 ] (6) SDI/D1NT* (Serial Data Input/Debug 
Interrupt) : A77ST" (^77^#S) 
rA^t- F + ttS'U?;^— ^AJjiB^SDI (Serial 

Data input) LLT, Sfcy— v;^- H«f ttr/^y y 
9I&Mffi)INT* (Debug Interrupt) £ LTlWT^o 

[0 0 5 6 ] SDI£LTCDifcf£ 



htfyh (a— *u*an5i, fr<o2uy!7 

tt, U — KBFttX*— hbfy h (n-l/^;U) , D[0]-D 

a^-t^o 

[0 0 5 7 ] DINT*£LTtf)Hf£ 
fA' s/ >fy—)V 6 0* 5>^tA* y y«i&*A2fT* *. 

[0 0 5 8] (7) RESET* (Reset) : ttirtfllHP 

* b V^Jc*n**^L— tf U -fe y h«^tc J: * 

hlt^lC^A^yU-fey h^riH^ct^Pf JXte, C(7)RESE 
T*fg^*V\-f U^Kcttofc^STDRESETiSrAn*^ 

[0 0 5 9] (8) VDD (VDD) : fcHrtSIH 1 
XL— »f^— hyXfA(?)l«7^ >Tfe§. 
"rnytfy— ;i/6 0 (c A^7 IT^^ c <h {Cct 0 , f/V; 
tfy— & 6 0 xl— tf^-y^ hvxfA7 o<Dmag 
«EE*»i*^i**T**. :niao, XL — tf ^ — y y 

hS'X^A^m^JElX^biTT* A*W(7)Xl/7y 

ibfcon^twf^ *fc, xL-if^-y^hv 

lXte> rA7^7-^6 Oi^tB^fflf/H^S/W^ 
>t:-y>XtXU fA^X(D«|$»-5o 
[0 0 6 0 ] (9) GND (GND) 

0F^<hXL-if^-y^ hyXrA 7 0 

—*f9—*fv h'>XfA7 OHcoeSiy — ^U^TteJi 
IE (1) - (8) ^m^FBlfxftBU I^^dt; b-^ 

[0 0 6 1 ] <v'J7;U^^^A # AlHlSScDi¥3BflI»Bj>g| 
6 COS/ U 7)V*:~9 AXIhJSS 3 4 CDlW£(XX^Tt»0J!T 

[0 0 6 2 ] t^U7;i^-^/1X©«fl&ttlS] r/t-y 
y^E— K^tC, yPir^1f37 2 Od^xi^Wffl®** 
7^tXt^)i^ i^U 7^-^^X088 3 4*^L 
T, tA*7^7-^6 0±:C0^^E'J*7^irA$n*o 

[0 0 6 3 ] yiJ7Jb : EX^A7^t^c7< h^^l/ 
— >3>Tte, i/;U7^ :: Ex:^A*A[HlSS3 4tt, 7KI/ 
A. /tAftOW(S#, ^-^^SDAOm^tX, 1 b'7 
zs*)7)WZ\&lrtZ>o U- ->a >Ttt, 7K 
ua> /tx«HB«-** l tfy ht?x?>U7;uixm^f 
*o U-K*^U-->a>Ttt, 7K1/X, AAMffll^s 
^■^SDAOm-^txm^L, SDIIB^S^-^Srl h 



(8) 



&m¥- 8- 1 8 5 3 3 6 



[0 0 6 4] yU7i^^^/UH :7°Q-tz y Ita 7 2 

[0 0 6 5] yU7^^/Ut:tKM^7h>Xlj: 
^7^7^)7 Kl/Xm-^C7)A[19:2]^ 1 8 fcfy F 

[0 0 6 6] 7 0 Dir^1t=i7 2 h-f^ — 

^■BE[3:0] Sy^^^/U^BiAtSOT, AW 
3A-f FcD7^irX t>pJ*ETfe5« 
fcfzls. y'J7^-^/UTH A-f K A— !7 I 7 — 

F\ 3/Hh7^-tX(Di^t), 3 2tyh»Of-^ 

- KB<hS\ BE [3:0] >7^r^ hlil©r 

[0 0 6 7] y— V;l/^E— ^ — ^^BiSS^© 

B3 4H ^DtyU-a7 2 0^ AX^U— >"3 > 

[0 0 6 8] <->u y^^^^/^xcoft^e^^ffi^P 

Jfflift?B>0 8 ^vU7;i/^~^AX(::P;fr£0^(2aB§ 
[0 0 6 9] [^o-ferylf^T 2 0 J&^^ErU U— K*fr 

(1) ^D-fe ^itnT2 0fr%\tiii^ft&W3m^<D7 
HI8SA3 4 2A«|t5U»a:JC*SILT, SDAO^^ffl^f 

(2) tM7^-^6 OF^ODS/UT^I/^^^A^IUgS 

t'J 6 4 o Ktti^-r^o 

(3) *^vfr$mti2nfzmmj&7£<D : r-*\t. vu 

(4) ^Ay^>^--;U3 0rt©'>U7^AAIiI!SA 
3 4 3tt^ntafcW»SCK:*«bT, ^oty*372 

[0 0 7 0] (^Ut7^7 2 O^tU^^f F£fr 

(1) 7 p Dir^ltnT2 O*>e>ffi#Sn5M^MS;0>7 
7;!/tfcl^[Hl^A3 4 2W«Si:ftlT, SDA0^<£> 

(2) f;^>^-il/6 OrtOvUT^A^/IUKB 6 5 



lttcn^l, ftWBxtfcl&SlU ^^^'J6 

4 o (cta^-r^o 

(3) q&n^^qEU 6 4 o^co«#^^*?7Lfc^, 
->U7;H±1*1hIKB 6 5 2T\ SDUC 1 i/D^y^lH^t 

(4) h>XfA7 O^^^D^P 
1 7 ^ 1 0 ^0) y 'J 7;1/A*[hI!S A 3 4 3^, — 

(5) yD-fe7lt37 2 0H Mt-f &))s$:$&T-? 
[0 0 7 1 ] <yiJ7i!/K^/U^l/-y3 ><£>^ 

[0 0 7 2] l>»J7;HE— i'AXiOU — K/Ut^l/ 
-->3 >] 0 9 C^^J^^/UO'J- FAX^ 

(1) ^Dty*37 2 0rt*^-*»JH««lC*f"r*U 

Pt7itn7 2 0lt ^D-fe^-y-ytxscy^irx-r^T 

(2) 2^ U 7^-^^X1388 3 4H ^tZI^tS^© 
U- K/U*^ 1^-5x3 XDHJfiSrBK'r* SDAOff 
§Cn7^D7^CLK^UcCLK2f|^ 1 ^ 

(3) 5/U7;l^&-^AXlsJS&3 4tt, ^□t7*n7 
2 U - K/W*^W^3 >THl»S*lfc, 7 Fl/ 

xa[2]-a[i9], /vfu^^ (0-H**-r) arx/t-f h 

< *-yOMtf BE [0] *-BE [3] ^CDJlS^SDAOM-^tC 

c l k 2 it© i ^ p 7 H^UIA dM£7/U3 

-2 5) o 

(4) r/t 7 6 0 ^(D^ - ^ ^^U-O^-7 
x-X 6 5 011 SDA0fl^cm#£*lfc7 F UXA [2] -A 
[19], /WW (U-Kft«"T) SWH h^f*-^ 

BE [0] *-BE [3] Z.Q>mV* DCLKKtEoTl * 
D7^^AAU 7Hl/AR^A< h<^-y;Hlf 
SrMMJgSCKl&SIU ^E-^y^EU 6 4 OKfcfLTfcti^ 

(5) ^/^'J^f>^-7x-X6 5 0}l =E-9 

»tt, DCLKtcRfflLT, x-^tDIOl^SMBKl tfy 
h^OD[31]*Tffi*-r^> (it-f^;Un+ l~n + 3 
2) . 

(6) vU 7;^-^ AX HISS 3 4«U SDHCD-l/^ 



(9) 



ftBflSF 8 - 1 8 5 3 3 6 



[0] -D [31] £DCLK<£> 1 £ a y$ mzWc^&tS dt-f V 
Jl/n -M-n + 32) 0 

(7) ->U7;u : &^^A*xiHlg|3 4H yoiryitnr 

2 0<£U-KAX(Aj£^l^£71t-hU m&&/vf£ 

ttJT^T^ (1M ^JUn + 3 3) „ 

(8) ^n-fe^itaT 2 :/ni:y1t/\*X±</37 ? -- 

[0 0 7 3] [i/UT;P : &^^/ > \XCD^'1' hAX^l/ 
— >-3 >] gll OtCv^JU^ — ^AXtf^-r h/tX^~ 

(1) ^011^+1-3 7 2 0^^r.^#ffl^{CWr^^ 

(2) 7;^^ AX [hJSS 3 4te, ^zi^^^cD 
^-f hAX^U— >a >c?j^£1&§3jT££> SDAOff 
^CJ7^D7^CLK^ML/iCLK2i^ 1 9 

(3) ~>U7;U ; er:^AXlHj£§3 4te7 p D-feu/-tf-r372 

A [2] -A [19] . D-U^Ul- (7^h^^t) , /Hh-f^ 
-:/;Mi^BE [0] *-BE [3] h^-^DOUT [0] -DOU 

T[31]£, C!CO)llSTSDA0ffi^^CLK2fi^^l ZUy 

(4) y=V\^^;/-;u6 ort^^^^^^eu-r y 

x-^ 6 5 0H SDA0ft-^^{±i^^n^7 Kl/XA[2]-A 
[19] > /w (U~H£^-f) , /W h-f*-^ 

fg^BE [0] *-BE [3] 9< h^-^DOUT [0] -DOUT [31] 
^^^>)IITDCLK{C^-3T. l^Dy^^A^U 7F 

(5) t-^^ : eU'f>^-7x-X6 5 0H ^r-^ 
^^&U 6 4 0^\cO©^iA^^7Ufeb> lfnyZm 

(6) 5>U7;i/ ; Ezi^/\*X[HlSS3 4tt, SDHCD-U^ 

(7) ^Ot7lt37 2 0tt, 7-f h/U^U-ya 

[0074] <pc hu-xni8S>c:^T% -r>^-r u 
• -f vv\y-J 



• 

tons:* o ft ZL £ Zftti&^fiixL <£ Vf&o 
[0 0 7 5 ] Site. PCM/-XfCH ^CD2S^COh 
X^ — K****, 

• »J7M< A hU- X^E— H 

^©t-KTU yo-iry-tl-317 2 0(D*ff^fCU7 

;u^-fA-rff3ftton**^ -o^-f u-y* hy>>y0^ 
—Vv hpc©ui*»4+ifcan, SfLv^-y^hPc 

OttS^^BB^^n^o 

• *U7M^A hU-X^E-H 

372 0©/H >£LS£<¥it£i±3o uflCJ: 

[0 0 7 6] PC h U — X0S& 3 2 fct, 7 D ir >y It 3 7 
2 0*e>«T©{tflr*A**r^o 

7 p Pt7^^72 OtfrA^^-KWv v;HE 

• /H^7^ >^fffs^ 

t%^fT $ nfc £ <h ^7j<To 

• 3 0 tf* KD^-y-y hPC[31:0]ff-^ 

^J^^ff^7it-h$nT^^)(!:#{cW^lT* 

-< >y-< i/^ i-;y> >7&nff ^nfc^tsst. 
»ttrtcfit<o»«t**3W3(ifTanfc^<i:*«-r. 

[0 0 7 7] S^c, PCh^X[Ellffi3 2H PChU 
-X^^3>tCfT7i5fc^{c, £lT^«^«ryn-fe^-3-n 
7 2 O^fcB^-f £o 

• /X-f y'^-f >X h-;«*«^ 



(10) 
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*^E— FOB** 7 p P-tr>yif37 2 0(D/N e -ry^-f > 
^Xl — ;U£i*5fc#<£fI^T$>£o PCFU-X[h1S§ 
3 2ii -f>y-fl/^ FPCSrtB 

[0 0 7 8 ] P C h U-XtEl£&3 2 ^/^—$T 
HI/X^U-^IhI^3 1 chyD-tr^ityu-^(HlSS3 3 

5fl©l/v?7^l:«t)aTSnT^5 F U-X^E- F£ 

[0 0 7 9 ] PC hU-X(HlgS3 2tt, y-v;U^E— K 

1 fciy HOPCtB^? (TPCfl-^) 3t'7h^X 
^--^JXfl^ (PCST[2:0]<f^) CLTrA^^-^ 
6 O^m^jf ^>o EATfCPCST[2:0] ^TPCfl-StlCO^TiK 

[0 0 8 0 ] [PCST[2:0J] &i/Uyi?mz. f8H*tf>^ 
ffttffi*PCST[2:0]^m*-r*. TnWmWVte. "0"« 

• in (stl) .n^-f?^ >X 1 )V 

• llO(JMP) :#«/^r>:/fi!c5i (PCtti^&r)) 
#Kj£&<Z)#IKfft^ ^^>^ r *^<OS6ff**j»TL. TP 
cm^(C-€-co^-y^ FT KUX V^>^9t<D 
7KI/X) <DttJ;fc£B«6 Lit 

• 101 (BRT) -:#«/^ (P-Cttl*&L0 

^\ l?Zmmz^:<D&-yy h7 Fl/X 
:/5fc<E>7 F l/X) (Dffl^ft^ 

• lOO(EXP) :«*WB£ (Wl^i7^(Dn-K|±S*»0) 
«^*^UfcCl<!:**-r. [WI^fcTPCm^^jn^^ 

fc'yFSO, TfScode (0)7^6 code OK code (2) (DjiSTT 
PC{f^tt5^-r^o 



[0 0 8 1 ] 












code 




'J -feu/ F.Nmi 


BFCOJJOOO 


(100) 


4 


UTLB (BEV=0) 


8000J000 


(000) 


0 


UTLB (BEV=1) 


BFC0_0100 


(110) 


6 


^CO{fi(BEV=0) 


8000.0080 


(001) 


1 


^CDffi(BEV=l) 


BFC0JM80 


(111) 


7 



lhf*h-C*?K ^(^fflJC^^T, mauia^**/' 
[0 0 8 2 ] -011 (SEQ) {r>'>-v;U*ff 



v>>;t\ »«E0O^fr (JMP. BRDUtfk *SWiM/- 

• 010 (TST) :/Vf >X F-;i/B#tf) h MJ^ 
#^(D^fTi^T^?5:^^P^^T\ ^7h'l/Xhl/- 
Lit 

• 001 (TSQ) :Hff m<D F F U tfttS* 
XhU **«lr^4^P-tyU-/^ F U-X F U 

• 000 (DBM) :f*rtyif^— F 

[TPC] #Rf$M^ ^>^*^-yyh7HI/^ 
*m*-T*«#T»S. PCST[2:0] fCll0(JMP)^tb*>£ 
ftfc^Oy*a*S, F7 FUX©a«j£IM&-r 

^-y7h7Fl/XH TfiA(2)^bl^n7^« 
{ItB^^n^o PCST[2:0]fC, 100 (EXP) tfthtj^tltiZ 

3-Fte, Tfficode(0)^6 1 £ n ^fttcffi^T^o 
[0 O 8 3] T?Cmmz&-DT. lt'7hyU7;W 
h7 KUXSrtB^-rSfc*. ffi<B#tt>^ >:7fft 

TPC^tf)*-^ FT FU^a*<0«jfefl[fcOViT, 
[0 0 8 4] (1) h!/-X ; E-K^U7M'f At- 

hPC©m*S:BIJ&'r*. 

(2) hlz-Xt-K^^M^f A^-FT'^i 
^ ^-y*, FPCm^^cJKfcK^^fU* hs>* 
>^»4tS(!:, *om<n9 — fy FPCfflrt£»7 

W-KZJi'-yy hPCm^^^7UT^6^Piru/1t 

hvt yJ<D2 — ?v FPC(Offi#£IIB*&T3o 

(3) ^-yy hPCUJ*tt:«^»SL/fctttt, 
0WCD^^#-^ (3h*y K) Sifc-rtBrtU 
TOlT^cPC^Wi^o 

( 4 ) ^-yy hpcai^tc. sjrfcfci^ fs^-v 

tt®L<D#— J fv FT KUX<OtB*t4fTatoa^ ^ 
-Tl/^F^-v>7 p , fri&lCO^TH:, 5£±miZ?-¥y 



(11) 



*SBfl¥ 8 - 1 8 5 3 3 6 



[0 0 8 5] #icpc bu-ZsVUtitiM&m&m^Tm 

[0 0 8 6] mi) #Rf%<T?<2 

01 i jc»(s*^op c hi/^xtB^co^j^^To s*g 

IUALT^a^"e, PCST [2:0] KJMPn- H£tB;>jU 
KtflMMraeTte* PCST [2:0] KSEQn- F£ffi;fc-r*. 2 

<DT\ T?QlZ?-yy hPC^rffi^b^^o PCST [2:03 (C 
te> BRT3-K*a*-r«. 

[0 0 8 7] (#12) -f >y-f hs;t>y^©p 

PCST [2:0] JCJMPn- K*ffl*U TPCtC^-y^ 
hP CcDtt^^MT^o ^©^F^ALCO^K^bneT 
«, PCST [2:0] (CSEQn-K^m^-r^o 2#B<Z>-f>y 
-f Nv ? -v>7 p #^jr2Tf^ S*50M >y-f W h 
^t>^**®^-yy bPCCDttJ^^ltLT, jr2 
<D9—yy hPCSTPC^HJ^-r*. PCST [2:0] (CteJMP 

[0 0 8 8] (#13) Wt£-f h 
<fr(D P C 

0i 3K0ijn£-r >^>r hvt>y*^pc hi/ 

-Xtb^co^J^^f o V V h^x7^l/- ^^break 
fi»J^5S^"T^t, PCST [2:0] KEXPn- K*ffi;*jU TP 

*MK*^bneTte* PCST [2:0] leSEQa- KSrm*"T*. 
-f >y-f h^>:/t^jr2Tte, \\l<»2—>fvY 
PCSTPCMtirtU PCST [2:0] \Z\X. JMPn-KSHi* 

[0 0 8 9] (0U4) ^ty^WnW^WCPCttB* 

01 4(CxA*^^jn^^<^PCST[2:0] cDtb^-f ^ 

-KCA^o CC7)ch#. PC hU- X[US§3 2 tePCST 
[2:0]m*tCDBMn-K€:ia*-r*. ^^hPCgffl 



tLt6l[fl)#^StfiDPC M/-7*«*HiASn 

[0 0 9 0] («5) ^A^^J^fg^PtfCPC^m^ 
UT^Sl^PC 

il5CfA7^M»t:, ^-y^hPCSffl* 
LTV>*»^<0PCST [2:0] ^ >^^^t 6 

y^hPC^B^lT^Wl f^-y7hPCA^ 

SUcili^STOPC hU~X1t^tB^$n 
^>o ^-yyhPCSUALTMBU PCST[2:0](C 
^STL^tB^^n^o 

[0091] (M6) fn^y*:— f*>s,/— v;he— 

K^(D^fTP#COP C h 

016 fcxAyi^E- K*>S<B«JIM#<DPCST [2:0] OtB 

^^CDlg'jf^^DERET^CD^K^^ HXP7 b#^r 
S-C^/t^^- KJcHT^o DERET^<DMD5fec^ 

[0 0 9 2 ] <hl/-X hU#©#fflttW>PCST[2:0] 
[2:0] {Cdi^^n^o 

(1) ^C7)P#(C»K«li^^lK#^feL<«v^>7 P # 

^^C^t^TfeL hl/-X KU#**«£L&tt*ltf, PC 
ST [2:0] KteJMP, BRT> EXPa- K««Ui* $n<5 tt-fT* 
:o (l) CIJM/-Xh'J^4LT 
fcPCSTBrOlOtBAttSft-BrfJCflSSSn, fifgo 

(2) Sfctt (3) <£>^r-XT\ hl/-XhU^«8^ 

(2) ^CWC/WT^-f I ;l/LTl^^ 

C^tt^TfebhU-X HJ#**R£Lttttft«^ PC 
ST [2:0] Kite, STL=3— K^*$tl§(ift*l), d CO 

(2) <0«^ hl/-XhU^mnt, PCST [2: 

0] tCteTSTn- Hawaasn*. 

(3) (1) &y: (2) &kft<Dm&. -r&ttw?? 

^^iZ&^Tbl, his- 7s hU^3»««*ua:*tntt, PC 

ST [2:0] iCteSEQn- K^tb*$n^teTT*S 0 
(3) <£>i§l^ H/-^h'J^S54t4t, PCST [2: 

0] (CteTSQzi- K**ttJAStt4. 
[0 0 9 3] J^TiC^^CD^J^^^EltCT^-ro 
[0 0 9 4] ({fll) hl/-Xh'J^^] 

0 1 7 fC, ii^O^SrlH^^^CD h h »J #<D 




Lfc©T, hU-*MJ#<a:J-KTSQ£ffla-rs. 
[0 0 9 5] («2) «>WS^*tftl:H/'-Xh 

0 1 8 *c, «tt»£t»<frasff*K: h U— X h U 

K hl/-X MJ#rt*58£Lfc**, breakfSH^firO^D 
y*TttPCST[2:0] «^fc«*Mfi±©3- KEXPSrffl* 
U Wi7D7^Th X HJ#0Qn — KSttW/t" 
S. ^<D«|TttX h-;Ptt»a:©T, TSTa-K&ttlrt 

[0 0 9 6] (f)3) ^>^l/^hvf >^rfT 
4>tC h U-X h U #**5B£bfc»£<B0J 
12 1 9 -f >y-f hv^ >7 P ^^^fr4 1 ^ h U— 

*>;/«M*jr2£*fT4Mc hU-X h U;tf**3B£U;fc 
j r2^*fT0O^ d y ^TtePCST [2:0] «#ICS>* > 
■ :/<0D— KJMP*tBrtU *©?DyJ7?M/-^hU 

X% TSQn— KSrtB^-r^o 
[0 0 9 7] < hU— x^^r'J-f — ^Ji-XEIKO 

iJ^>J-7i-^ 6 6 0tM/-^/€'J 6 7 0 0«! 

[0 0 9 8] rA^^^a-^G o^stuasn&TP 
CXtfPCSTt2:0]tt. M/-7f-^U^^ 6 6 3?:I 
IT hU-X^^U 6 7 C\f#ii*n^c ^<^P#(7)T 
KI/X©«1 hl/-X7Fl/X*^>^ 6 6 2^bi 
»Sn5, PCST[2:0]ttM^-Xh'J*f^n-y6 6 4 

^^•J^ / ha-;nug§6 6 Ia^^o hl/-X7H 

Jfjfttt, h l/-^ h U «t3-^ 6 6 4 ©ttlA«ftl:S 
^Thly-X*^Ua>hn-;HElg86 6 l*«frtt 

[0 0 9 9] 3>hP-76 3 0^hl/-X^ ; t , J67 

[n!g§6 6 1 lC'J-K^*£fcB-r<b, r-^/hD- 
^T—* US^X^ 6 6 7 \zm^&%nZ><DT\ Ztl&m 

[0 10 0] a>ha — ^6 3 0#hU— X^'J 6 7 
0^-^£«#&if*§'&fcte:, n> hu-77 H l/X 
l/yX6 6 5{C7 Kl/^SR^U 3> hn-7f-^ 
lxv?X^ 6 6 7fC^-^£I£5£U hU-X^^U=3> 
hD-;UlpJS§6 6 1 tc^-f hS^^ttlTo 

[0 10 1] <ift*B*«*{ba)»ail»M>H2 lie, x 

a^ ^ vzL-)v^<DmmM^(Dm^^o 

[0 10 2] r/t7^7-M^i^tlT^S^i^, 
fl-^DBGE*fi/W U^icfc^T^So a—If U -fey h 
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X^7f3 8^W$n, v"JT;i/^E-^/^XlHlgS3 
4, PC hlx-XIfiIK3 2(Ctt, «iS^I&Sn)4<S 

[0 10 3] TA f 7^7-M»a$nT^S^«^T 
t>, 4h^/*f—97 KUXyi/-^7[HlSS3 1 , ^o-fe-/ 
tiVlX:/!'— £EH»3 3Rtfl/vX37lHlSS3 5 

ft, *Vf-^7Kl/X^^i:^Dty 

■y-nxyu-^©««j4««i-*. r;tyy«w©^? 

^7HUXSr^L-1f««^se'r*^(5:JCJ:0. 

[0104] <Trty{f*i?^-)viamkm&<D&mm 

[0 10 5] fny ^ya-MM$ntl^j:l^ 
JCteDBGEtrtVW l^;HC&S<Z>T?. a— tfij-fey 
;71t-h£ft£<h, fAy^^a-^JBMWT 

[0 10 6] T/t7^7-»M$nTt^j:l^&T 
t>, !S7-f > y -f XYj: 7 ^ y a 
-;ue#**«»fPL/TbSV^ yPiru/itnT2 O^fiJ 

»»SftT^a^©T, ^Ay^U-fey h (DRESET*) ft 
*£Aft*C«!:ttT*fc^. n.-ifUir^ htiifA^ 

^i^m^^t^^C, a— if U -fey M^Ay^ 
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